The objective of this paper is to establish five (presumably) new identities which depict interrelationships between Eisenstein series identities, Ramanujan-Göllnitz-Gordon continued fraction and combinatorial partition identities by using some easily-derivable identities for qproducts and combining certain known results.
Introduction and Preliminaries
Throughout this paper, N, Z, and C denote the sets of positive integers, integers, and complex numbers, respectively, and N 0 := N ∪ {0}. The following q-notations are recalled (see, e.g., [13, Chapter 6] ): The q-shifted factorial (a; q) n is defined by (a; q) n :=     
1
(n = 0)
where a, q ∈ C and it is assumed that a = q −m (m ∈ N 0 ). We also write (a; q) ∞ :=
(a, q ∈ C; |q| < 1).
It is noted that, when a = 0 and |q| 1, the infinite product in (2) diverges. So, whenever (a; q) ∞ is involved in a given formula, the constraint |q| < 1 will be tacitly assumed.
The following notations are also frequently used:
and
Ramanujan defined the general theta function f (a, b) as follows (see, for details, [5, p. 31, Eq.(18.1) ]; see also [1] ):
We find from (5) that
Ramanujan also rediscovered the Jacobi's famous triple-product identity (see [5, p. 35 
which was first proved by Gauss. Several q-series identities emerging from Jacobi's triple-product identity (7) are worthy of note here (see [5, pp. 36-37, Entry 22]):
Equation (10) is known as Euler's Pentagonal Number Theorem. The following q-series identity:
provides the analytic equivalence of Euler's famous theorem: The number of partitions of a positive integer n into distinct parts is equal to the number of partitions of n into odd parts.
We also recall the Rogers-Ramanujan continued fraction of R(q):
Here G(q) and H(q) are widely investigated Roger-Ramanujan identities defined by
and the functions f (a, b) and f (−q) are given in (5) and (10), respectively. For a detailed historical account of (and for various investigated developments stemming from) the Rogers-Ramanujan continued fraction (12) and identities (13) and (14), the interested reader may refer to the monumental work [5, p. 77 et seq.] (see also [1, 6] ). Andrews et al. [4] investigated new double summation hypergeometric qseries representations for several families of partitions and further explored the role of double series in combinatorial partition identities by introducing the following general family:
where
The following interesting special cases of (15) are recalled (see [4, p. 106, Theorem 3]; see also [12] ):
Here, in this paper, we aim to establish five (presumably) new identities which reveal interrelationships between Eisenstein series identities, RamanujanGöllnitz-Gordon continued fraction and combinatorial partition identities by using some easily-derivable identities for q-products and combining certain known results.
A Set of Preliminary Results
For our purpose, here, we recall some known results. Adiga 
The following identity [9] is recalled:
The Ramanujan-Göllnitz-Gordon continued fraction is defined as follows:
An interesting product representation of J(q) is recorded in [11, p. 229] :
The Göllnitz-Gordon functions S(q) and T (q) are defined, respectively, as follows:
It is noted that
Ramanujan established two more identities for J(q) as follows (see [5, 10] ):
Main Results
Here we give certain interrelationships between Eisenstein series identities, Ramanujan-Göllnitz-Gordon continued fraction and combinatorial partition identities.
Theorem 3.1. Each of the following formulas holds true: (31)
Proof. Applying some easily-derivable identities for q-products to the righthand side of (20) and rearranging the terms, we get 
Now, using the identity of (19) with m = 9 in (36), the identity (31) is proved.
Use of (18) in the right-hand side of (22) is seen to yield the identity (32).
Similar arguments as in the proof of (30)-(32) can establish the two remaining identities (33)-(34). So the detailed account of their proofs are omitted.
